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OAT STEM RUST AND OTHER CEREAL RUSTS I N  EASTERN ONTARIO 
I N  19611 

G . J .  Green 2 , F.J.  Zill insky3, R.V.  Clark3 ,  and D . J .  Samborsk i  2 

Abs t r ac t  

In the las't week of July,  1961, an  a r e a  in e a s t e r n  Ontar io  between 
Kingston, Hawkesbury, and Lancas t e r  was  surveyed  for  the incidence of 
c e r e a l  r u s t s .  
P e r s .  f .  s p .  avenae E r i k s s .  & Henn.) only in the vicinity of b a r b e r r y ,  T r a c e s  
of crown rust-oronata Cda . )  we re  obse rved  in m o s t  oa t  f ie lds  and, in the 
vicinity of buckThorn, infections were  much heavier .  Wheat, general ly ,  had  
mode ra t e  infections of leaf r u s t  (P, recondi ta  Rob, e x  Desm. )  and s t e m  r u s t  
(,P. g r a m i n i s  P e r s .  f. s p ,  t r i t i c i  E r i k s s .  & Henn.) but the infections caused  
l i t t le  damage ,  

Physiologic  r a c e s  4A, 6, 6 A ,  8A, 10A and  13A of oa t  s t e m  r u s t  w e r e  
identified in var ious  loca l i t i es  in the a r e a .  
do not  occu r  in Weste rn  Canada, are capable  of paras i t i z ing  the widely grown 
va r i e t i e s  Rodney and  G a r r y .  
made  on this su rvey  a r e  s i m i l a r  to  those found in o ther  p a r t s  of Canada,  
of them a t t ack  the commonly grown va r i e t i e s  including Rodney and G a r r y .  
56 of wheat  s t e m  r u s t  predominated in  the a r e a  a s  it did i n  Wes te rn  Canada. 
impor t ance  of b a r b e r r y  and  buckthorn in  the area is d iscussed .  

Oats  _were s eve re ly  infected by s t e m  r u s t  (Pucc in ia  g r a m i n i s  

- 

The IIA" r a c e s  in this group, which 

The r a c e s  of c rown r u s t  identified f r o m  col lect ions 
Most  

Race 
The 

Introduct ion 

New and dangerous r a c e s  of o a t  s t e m  r u s t  (Pucc in ia  g r a m i n i s  Pers. 
f .  sp. avenae E r i k s s .  & Henn.) were  found in  E a s t e r n  Canada in  1957 (2) and 
soon s e e m e d  to  predominate  in e a s t e r n  Ontar io  and  parts of Quebec (2). The 
r u s t  col lect ions f r o m  these  a r e a s  that  w e r e  u sed  fo r  r a c e  identifications w e r e  
obtained by co- ope ra to r s ,  usual ly  in and a round the i r  expe r imen t  p lo t s .  
Some of the p lo t s  we re  located where b a r b e r r y  occu r s .  It would be expec ted  
that r a c e s  or iginat ing on b a r b e r r y  c lose  to  these  sites would predominate  in 
the col lect ions.  
because  the loca l  va r i e t i e s  a r e  r e s i s t a n t  to  the r a c e s  of stem r u s t  p reva len t  in 
o t h e r  p a r t s  of North Amer i ca .  Consequently,  the r e s u l t s  of physiologic r a c e  
s u r v e y s  may  have been b iased  in favor  of the r a c e s  or iginat ing local ly  on b a r -  
b e r r y  and the dangerous new r a c e s  m a y  not have been as  prevalent  as the 
s u r v e y  r e s u l t s  indicated. 

In 1961, an  a t tempt  was made to  de t e rmine  whether  the r e s u l t s  of 
e a r l i e r  physiologic r a c e  su rveys  had been biased.  

Wind-borne inoculum f r o m  dis tan t  a r e a s  is of l i t t le  consequence 

. 
In the l a s t  week of July,  

-~ - ~ _ _ ~ ~  ~- ~ 
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tlic il t - ~ a  l~c twc~cn Kingston, Hawke sbury,  and Lancas ter  in eas t e rn  Ontario was 
surveytsd to obtain collcctions of the c e r e a l  r u s t s  t ruly representa t ive  of the 
r u s t  population of thc a r e a  and to de termine  the sever i ty  of r u s t  infection. 
This  arcii was selected because the dangerous r a c e s  found in f o r m e r  y e a r s  
occurrc t i  commonly in ail a r e a  south-west of Ottawa in the vicinity of Appleton 
and Merrickvil le  and because the presence of common b a r b e r r y  h a s  been 
r epor t ed  in seve ra l  local i t ies  in the a r e a  (5). 
vented the full  real izat ion of the object ives,  
espec ia l ly  Rodney, occupy m o s t  of the oat  ac reage  in e a s t e r n  Ontario. 
o ther  pa r t s  of North Amer ica  G a r r y  is r e s i s t a n t  to a l l  of the s t e m  r u s t  r a c e s  
found and Rodney is susceptible only to r a c e  7A. Rust inoculum c a r r i e d  into 
the d i s t r i c t  by a i r  c u r r e n t s  is not l ikely to  infect them and no host var ie ty  o r  
spec ies  susceptible to r a c e s  of s t e m  r u s t  av i ru lent  on Rodney and G a r r y  was  
commonly found. Consequently, there  was  not much chance of collecting 
r a c e s  f r o m  other  regions,  even though they were c a r r i e d  into the a r e a ,  The 
chances of finding widespread s t e m  r u s t  infection on oa ts  was reduced fu r the r  
by the sca rc i ty  of this r u s t  in cent ra l  N o r t h A m e r i c a .  Litt le inoculum was 
avai lable  for  movement into the eas t e rn  a r e a .  It is likely, t he re fo re ,  that  
nea r ly  a l l  the s t e m  r u s t  collected during the survey  originated on b a r b e r r y  
bushes  n e a r  the collection s i te .  
or iginated on b a r b e r r y  in different local i t ies  in the a r e a  but an unbiased 
e s t ima te  of the r a c e s  r ep resen ted  in the p r imary  inoculum of the a r e a  was  
probably not obtained and it is unlikely that  such an  es t imate  can be obtained. 

wheat va r i e t i e s  cultivated a r e  susceptible to both s t e m  r u s t  p. graminis  P e r s .  
f .  sp.  t r i t i c i  E r i k s s .  & Henn.) and leaf rus t  (P. r,econdita Rob. e x  Desm.) .  

The cool mois t  season had delayed crops8s giving added t ime for  r u s t  develop- 
ment.  

Severa l  c i r cums tances  p re-  
The oat  var ie t ies  Gar ry ,  and 

In 

The survey  se rved  to identify the r a c e s  that 

Comparat ively few wheat fields were  found in the d is t r ic t .  The winter 

Conditions f o r  r u s t  development in e a s G r n  Ontario were not unfavorable.  

Resul t s  

Stem r u s t  of oa ts  (Table 1 )  o c c u r r e d  in impor tant  amounts  in a few 
localit ie s (Apple ton, Mer  r ickville, Ke mptville, and Sunbur y) where b a r  b e r r y  
isc common (5). E lsewhere  i t  was absent  or  s c a r c e .  Even where t r a c e  amounts  
of s t e m  r u s t  were  found one would suspect  that b a r b e r r y  o c c u r r e d  in the locality.  
Stem r u s t  l o s s e s  for  the a r e a  were  s m a l l  in total  but some f ields  in the vicinity 
of b a r b e r r y  were  severe ly  damaged. 

(Table 1) indicating that a i r- borne  inoculum f rom other  regions,  probably to 
the south-west,  was dis tr ibuted throughout the a r e a .  

T r a c e  amounts  of crown r u s t  of oa t s  were  found in near ly  a l l  loca l i t ies  

The a l te rna te  hos t  of 
crown r u s t ,  European buckthorn (Rhamnus ca thar t ica  L .  ), o c c u r s  commonly 
in some local i t ies  in the a r e a  (5)  and inoculum f r o m  buckthorn caused epiphyto- 
t i c s  of varying sever i ty  in a number of these  local i t ies .  
s m a l l  in gencral ,  some fields in the vicinity of buckthorn w e r e  damaged.  

sou rce  of stein r u s t  r a c e s ,  The same  o r  s imi l a r  r a c e s  were identified in the 
various b a r b e r r y  local i t ies  (Table 1) and r a c e s  able to at tack Hodney and G a r r y  
prc\dominstcd. Although the occurrence  of the same  r a c e s  in different b a r b e r r y  
a r e a s  was not anticipated it is riot surpr i s ing ,  
r e s i s t an t  var ie t ies  e x e r t s  s t rong selective p res su re  favoring race5  capable of 

Although losses  were 

This  survey  confirmed the implication of local  b a r b e r r y  a s  a major  

The widespread cultivation of 



Vol. 4 2 ,  No.3, Can. Plant  Dis. Survey June, 1962.  131 

Table 1. Incidence of s t e m- r u s t  and crown-rust  of oats  in eas te rn  Ontario July 24 to 26,  1961,  

and physiologic r a c e s  identificd. 

Locality Variety V - 
South March Rodney 
Carp  Rodney 
Kinburn Rodney 
A lmonte Rodney 

Appleton - -  
Smiths F a l l s  Rodney 
Merrickville G a r r y  
Ke m ptville Russe l l  

Ke mptville 
North Gower 
North Gower 
North Gower 
A shton 
Innisville 
P e r t h  
P e r t h  
Lombardy 
Port land 
Crosby 
Sunbury 4 E q  
Sunbury 1 1 f ZE 
Sunbury 1 114E 
Sunbury 1 E  
Sunbury 1 / 2 E  
Sunbury IS 
Sunbury 3 s  
Kingston 5W 
Lansdowne 
B rockville 

(3 fields) 
Spencerville 

( 2  fields) 
Alfred 

( 2  fields) 
Hawkesbury 

Rodney 
Rodney 
Rodney 

Rodney 

Rodney 
Rodney 

--  
- -  

_ -  
- -  
- -  

Rodney 
Rodney 

Rodney 
Rodney 
Rodney 

- -  

- -  
- -  
- -  

Rodney 

Rodney 

Rodney 

G a r r y  

Vankleek Hill Rodney 
Vankleek Hill - -  
Vankleek Hill Russel l  
Alexandria - -  
Williamstown - -  

Williamsburg Clintland? 

Stem 

71 Plants  
Affected 

T r y  
0 
0 

T r  

100 
0 

100 
50 

0 
T r  
T r  

5 
T r  
T r  

0 
0 
0 
0 
0 

T r  
50 
50 

5 
5 

100 
0 
0 
0 
0 

0 

0 

0 

T r  
0 
0 
0 
0 

T r  

Plants  
ffected 

T r  
T r  

100 
100 

- -  
T r  

1 0 0  
50 

100 - -  
- -  
- -  
T r  
T r  

100 
9 0  
50 

100 
T r  

100 
100 
100 
- -  
- -  
T r  
T r  
T r  
Tr 
T r  

T r  

T r  

T r  

- -  
0 
0 
0 

T r  

100 

>wn Rust  

% 
Infection 

T r  
T r  
T r  

1 0- 2 0  

- -  
T r  
6 0  

Tr-10  

Tr -10  
- -  
- -  
- -  
T r  
T r  
30 

T r - 5  
T r  
2 0  
T r  
T r  

T r  
Tr- 30  

- -  
- -  
T r  
T r  
T r  
Tr 
T r  

T r  

T r  

T r  

- -  
- -  
- -  
- -  
T r  

10 

!f Variet ies  were identified, in nearly a l l  instances, by field appearance. A dash signifies that no identification 

was made. 

T r  = Trace.  

?/ Number of isolates in brackets .  

Miles east ,  south, or west  of location shown. 
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p a ~ a  s i t  iziiig t l i ~ ~ c  varic.ties. 
staiidpoiiit bcc*xusr: most  of them can at tack a l l  of the cornrnercial va r i e t i e s  
of oa t s  availnblc today. 

Ontario (Table 1) did not demonstrate  conclusively that many r a c e s  originated 
locally in buckthorn. 
e a r l i e r  y e a r s  were a s  var ied  as those of the eas t e rn  a r e a  in 1961, and many 
r a c e s  have been found in both a r e a s .  But, despite the lack of evidence f r o m  
r a c e  identifications, thc c i rcumstant ia l  evidence c lear ly  indiate s that in some  
loca l i t ies  much of the p r imary  inoculum originated locally on buckthorn. 

Wheat s t e m  r u s t  was common but not damaging in near ly  a l l  the wheat 
f ie lds  examined (Table 2). 
bar ley  f ields  examined and moderate  infections were  
in the r u s t  n u r s e r i e s  at Appleton and Merrickvil le .  

a r e a  (Table 2) occur red  a l s o  in other  parts of Canada. 
r a c e  56 predominated in e a s t e r n  Ontario as  it did in wes tern  Canada and 
presumably was c a r r i e d  into the e a s t e r n  a r e a  by air cu r ren t s .  Races  11 
and 15B-IL (Can.) have been found in wes tern  Canada for s e v e r a l  y e a r s  
and  probably were  c a r r i e d  into e a s t e r n  Ontario. 
in the e a s t e r n  a r e a  than e l sewhere  in Canada but this  r a c e  was common in the 
United States  in 1961 and may a l so  have been c a r r i e d  into the a r e a .  

impor tant  pa r t  in the development of wheat s t e m  r u s t  in  e a s t e r n  Ontario in 
1961. 
of s t e m  r u s t  occurr ing  on b a r b e r r y  in e a s t e r n  Canada. 
played by b a r b e r r y  in the epidemiology of wheat s t em r u s t  in the a r e a  can 
be a t t r ibuted  to the relat ively s m a l l  ac reage  of wheat grown. 

The r u s t  on rye  in the r u s t  n u r s e r i e s  at Appleton and Merrickvil le  
probably originated on nearby b a r b e r r y  bushes.  Rye s t e m  r u s t  (P. gramin i s  
P e r s .  f .  sp .  s eca l i s  E r i k s s .  & Henn.) is common on the widely Zistr ibuted 
Agropyron repens  L. and has  been isolated frequently f rom b a r b e r r y  in 
e a s t e r n  c a n i ) .  

T'litse r a c e s  a r e  important  f rom the pract ical  

Tlic itlciitiEication of physiologic r a c e s  of oat  crown r u s t  in e a s t e r n  

The r a c e s  of crown r u s t  found in western Canada in 

T r a c e s  of s t e m  r u s t  were  observed  in the few 
found on spr ing  rye  

The r a c e s  of wheat s t e m  r u s t  found throughout the e a s t e r n  Ontario 
The well-known 

Race 38 was m o r e  common 

The r e s u l t s  d iscussed  above indicate that  b a r b e r r y  did not  play an 

Simi lar  r e su l t s  were obtained ( 3 )  in an  e a r l i e r  study of the va r i e t i e s  
The small par t  

Discussion 

The evidence presented indicates that  b a r b e r r y  is an impor tant  loca l  
fac tor  in the epidemiology of oat  s t e m  r u s t  in e a s t e r n  Ontario. 
dominance of oa ts  as  a field c rop  throughout the a r e a  a s s u r e s  that b a r b e r r y ,  
where  it ex is t s ,  will be infected by oa t  s t e m  rus t .  The sp read  of r u s t  to the 
young oa t  c r o p  s e e m s  inevitable and seve re  local  damage can be anticipated 
whenever conditions favor r u s t  development. 

year  to yea r  of new and dangerous physiologic r a c e s  in e a s t e r n  Ontario can 
sca rce ly  be questioned in view of the evidence presented h e r e  and e lsewhere  (2) .  
Thc pathogenic capacity of the r a c e s  found since 1957 r a i s e s  the question of the 
fu tu r e  o f  oat  production in the a r e a  if  b a r b e r r y  is not controlled. Oat improve-  
ment  p rograms  could prove ineffective i f  new r a c e s  of s t em r u s t  soon offset 
i nc reased  r u s t  res i s tance  in new var ie t ies  and r u s t  l o s ses  reduce the effects  
of o ther  improvements  in new var ie t ies .  

The res i s tance  of the predominant var ie t ies  appea r s  to be an impor t -  
ant fac tor  influencing the r a c e s  produced on b a r b e r r y ,  The var ie t ies  Rodney 

The p r e -  

The responsibi l i ty  of b a r b e r r y  in the production and perpetuation from 
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Tnblc 2. 'Incitl(*llcc~ of stein r u s t  on wheat,  bar lcy ,  and r y e  i n  e a s t e r n  
Ontar io  July 24 to  26, 1961, and  the physiologic r a c e s  identified. 
-. -.-_.--.-_..I__ 

Local i ty  

C a r p  
A pple t o n y  

1 Merr ickvi l le  

Ke mptville 

Vankleek Hil l  
Williams, town 
Per th 

Kings ton 
Ganonoque 
B rockvi l le  
Crosby  
Sun bu r y 

Crop  

Winter W h a t  
Spring Wheat 
Ba r l ey  
R y e .  
Spring Wheat 

Ba r l ey  

Win te  r Wheat 

Ba r l ey  
Winter Wheat 
Ba r l ey  
W inte r Wheat 
Winter Rye 
Winter Wheat 
Winter Wheat 
Win te r Wheat 
Ba r l ey  
Ba r l ey  

Rye 

% Plan t s  
Affected 

100 
100 
100 
100 
100 

100 
100 
100 

T r y  
100 
T r  
100 

5 
100 
100 
100 

50 
50 

I_ 

% 
Infection 

5-20 
10 

10 
20 

1 
40 
10 

1- 5  

T r  
5-10 
T r  

20 -30 
5 

20 
20 

5 
T r  
T r  

R a c e s  
Identified?/ 

- -  

Suscept ible  sp r ing  va r i e t i e s  sown in r u s t  n u r s e r i e s ,  
T r  = T r a c e .  

3f Number  of i so l a t e s  in bracke ts .  

and G a r r y  w e r e  first d is t r ibu ted  in  quantity in Ontar io  in 1955. They m e t  with 
immedia te  and  widespread  f a r m e r  acceptance  and  by 1957 were  grown on ove r  
65 pe r  cen t  of the farms in Ontar io  (1). 
indicate  that  they continued to i n c r e a s e  in popularity a f t e r  1957. 
r a c e s  found that  could a t t ack  both Rodney and  G a r r y  (8A and  13A) w e r e  
d i s cove red  in 1957 and  along with o ther  r a c e s  ab le  to a t t ack  these  va r i e t i e s  
soon became predominant  in the b a r b e r r y  areas.  
r a c e s  can  be a t t r ibu ted  la rge ly  to the aelect ive effect  of the r e s i s t a n c e  of the 
predominant  oat  va r i e t i e s  operat ing in conjunction with hybridizat ion of the r u s t  
on b a r b e r r y .  

been recognized for  many y e a r s ,  
e a s t e r n  Canada and Br i t i sh  Columbia the common b a r b e r r y  i s  p r e sen t  and 
undoubtedly plays a par t  in the introduction of new r a c e s  of s t e m  rus t"  and  
a l s o  ( p .  138) l l I n  e a s t e r n  Canada and B r i t i s h  Columbia some  ( b a r b e r r i e s )  a r e  
p re sen t ,  but up to the presen t  no  exhaustive su rvey  has  been made to  a s c e r t a i n  
how numerous  and widely dis t r ibuted they a r e ,  Consequently the i r  impor tance  
in perpetuat ing s t e m  runt  f r o m  year  to yea r  has  not been app ra i s ed .  

The r e s u l t s  of the pres ,ent  su rvey  
The first 

The  r ap id  i n c r e a s e  of these  

The potential economic impor tance  of b a r b e r r y  in e a s t e r n  Canada h a s  
In 1938 Newton (6) s ta ted  (p. 125) ' 'In both 

In these  

.. - .- ... 
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a r e a y ,  although cercal production is not s o  impor tan t  a s  i n  the P r a i r i e  
Provinc t ' s ,  t he re  is l i t t le doubt that  e rad ica t ion  of b a r b e r r y  is just i f iable" .  

r ecen t ly  and i t s  c-otnmcrcial impor tance  d i s cus sed  (4, 5). Both inves t iga tors  
s t a t e  that  ,it the t ime of t hc i r  su rveys  b a r b e r r y  e rad ica t ion  s eemed  feasible  
and  should be undertaken,  but to be success fu l  a n  e rad ica t ion  p rog ram m u s t  
be executed with g rea t  pers i s tence .  

The  dis t r ibut ion of buckthorn in e a s t e r n  Ontar io  was invest igated by 
Mulligan (5) who d i scus sed  its economic impor tance .  
buckthorn probably const i tutes  a g r e a t e r  h a z a r d  than any known concent ra-  
tion of b a r b e r r y .  In these  a r e a s  the number  of buckthorn bushes  is so g r e a t  
tha t  e rad ica t ion  might be difficult (5). 

Ontar io  was confined to  ce r t a in  loca l i t i es  and  although l o s s e s  were  small in 
agg rega t e ,  some  f ie lds  in theseI local i t ies  we re  s eve re ly  damaged,  An 
expansion of the b a r b e r r y  and buckthorn loca l i t i es  s e e m s  likely.  Indeed, 
L indsay  (4) s t a t e s  that  a b a r b e r r y  a r e a  in wes t e rn  Ontar io  is expanding 
rapidly.  If b a r b e r r y  and buckthorn are  not  soon checked they may  become 
so n u m e r o u s  a s  to be uncontrollable and, given t ime ,  will jeopardize o a t s  
and  o the r  c e r e a l  c r o p s  throughout e a s t e r n  Canada. 

The dis t r ibut ion of b a r b e r r y  in Ontar io  h a s  been invest igated m o r e  

In some  loca l i t i es  

In 1961 the sp read  of r u s t  f r o m  b a r b e r r y  and buckthorn in e a s t e r n  
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